The use of decellularized natural matrices to recover a functional bladder has been shown to be the most appropriate source to reconstruct this organ. Our goal was to compare evolution of recellularized acellular matrix vs non-recelullarized matrix implanted in a rat model. METHODS: All experimental procedures were performed into consideration the ethical processes described by the animal committee of the center. Sprague-Dawley rats were used for the experiment. Here we compared the efficient and functional integration of a recellularized acellular matrix, previously seeded in vitro with human adipose tissue derived mesenchymal stem cells with a non-recelullarized matrix in a rat model of partial cystectomy and bladder substitution.
INTRODUCTION AND OBJECTIVES:
The use of decellularized natural matrices to recover a functional bladder has been shown to be the most appropriate source to reconstruct this organ. Our goal was to compare evolution of recellularized acellular matrix vs non-recelullarized matrix implanted in a rat model.
METHODS: All experimental procedures were performed into consideration the ethical processes described by the animal committee of the center. Sprague-Dawley rats were used for the experiment. Here we compared the efficient and functional integration of a recellularized acellular matrix, previously seeded in vitro with human adipose tissue derived mesenchymal stem cells with a non-recelullarized matrix in a rat model of partial cystectomy and bladder substitution.
RESULTS: Relevant and significant anatomical differences were found few days after neo bladders implantation. The human ADSC containing matrix showed a significant recovery of mature urothelium measured as the positive reactivity to p63 at the transitional epithelium layers. The expression of the mesoderm marker, cytokeratin 7 was also significantly induced within the regenerated connective tissue. Interestingly a higher expression of smooth muscle actin was found at both, the internal and peripheral transversal and longitudinal smooth muscle layers in the hADSC-recellularized matrix. However, no significant induction in any of the transplanted groups, in comparison with native bladder, was found for CD31 expression, endothelium marker. The presence of the hADSC, by most probably the paracrine release of proregenerative factors, favors a faster and more efficient endogenous regeneration of the ectopic bladder allowing a faster voluntary urodynamic recovery within a more specialized an mature tissue.
CONCLUSIONS: Although bladder recellularization and urodynamic functional recovery have been successfully tested in small animals, and here we show the relevant benefits of the use of human ADSC on this regeneration process, more efficient procedures ex-vivo with a better understanding of the mechanisms involved of the ectopic transplanted cells is required in order to improve the tissue maturation in terms of peripheral nerve innervation and vascularization for a proper clinical translation METHODS: Single cell preparations of bladder mucosa from three-month-old male and female mice were subjected to scRNAseq using 10X RNAseq (6,257 unsorted single cells) and SmartSeq2 (1638 single cells) platforms. Three different cell populations were FACSisolated for Smartseq2 : 1) Lin-, Epcamþ, Sca-; 2) Lin-, Epcamþ, Scaþ; 3) Lin-, Epcam-, Scaþ. Clustering and transcriptome expression analyses utilized the Seurat package in R.
RESULTS: Both platforms revealed similar urothelial and mesenchymal cell populations, with slightly different cluster breakdowns between the two approaches. The unsorted 10X cell preparations contained minor subpopulations of endothelial cells and immune cells. The urothelial populations expressed high levels of the epithelial markers Cldn4 and Epcam and comprised four clusters in 10X and four clusters in SmartSeq2. The clusters expressing the highest levels of uroplakins (e.g., Upk3a and Upk1b) likely represent the most differentiated umbrella cells. Clusters expressing the highest levels of basal markers (e.g. Krt5, Cd44, Tp63 and Shh) likely represent basal cells. Clusters with lower expression of uroplakins in combination with lower expression of basal markers likely contain a mixture of basal and intermediate cells. Surprisingly, like the urothelial cells, the mesenchymal cells also displayed significant heterogeneity and comprised four distinct clusters. Whereas all mesenchymal cells expressed high levels of the stromal markers Dcn and Vim, expression of collagen genes varied between different stromal clusters and closely related clusters expressed similar levels of specific collagen subtypes (Col1a1 and Col1a2 vs Col8a1 and Col14a1). Differential expression of collagen genes thus accounts for some of the stromal heterogeneity.
CONCLUSIONS: Molecular characterization of the murine bladder using scRNAseq reveals an unreported heterogeneity of cells in the urothelium as well as in the stroma. Additional analyses based on these transcriptomes may reveal clinically important interactions between epithelia and stroma. We hypothesized BDNF is a key factor in MSC secretions that enhances repairs of the neuromuscular continence mechanism in a dual injury SUI rat model. METHODS: MSCs were obtained from rats and BDNF expression was knocked down (KD) by lentiviral anti-BDNF shRNA, while a scrambled sequence was used as a control. Culture media containing secretions from the MSCs were collected to produce concentrated conditioned media (CCM), BDNF KD CCM, and e1100 THE JOURNAL OF UROLOGY â Vol. 199, No. 4S, Supplement, Monday, May 21, 2018 
